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. Thls chapter dcsonbes the transmlsswn/substatmn facilities expansion plan for the
~ three cities of Dar cs Salaam, Arusha, and Moshi. TANESCO has alr eady formulated a master -
“plan for its power generation facilities and trunk transmission lines up to the year 2025 with
- the cooperation of Acres International Ltd. of Canada. In preparing the expansion plan,
therefore, we assumed the power generation facilities and 220 kV transmission lines to be
~ expanded according to the master plan, In this chapter, we shall focus on the results of our
~ ‘discussions on a plan for expansion of the transmission lines and substatlom of 132 kV and -

S under For the dlstrlbutlon network renewal plan see Chapter 7.

_ The maste_r’ plan that was _stuc_hed_ first was the most desirable one from technical
‘point of view.- According to this master plan, which js based on the 2001-2010 demand
- forecast, the facilities that are already in overload operation shall be 1mmedxatelv expanded to
~ get rid of the overload. operation and any of the other facilities'shall be expanded at some

future time when the demand reaches its capamty

_ Thls expans;on plan contams several unrealistic points. For example, according to

-this plan a number of new facilities will be put into opelauon durmg 2002. However, the .
approach we adopted is this. As the first step to prepare an expansion plan, a theoretical
expansion plan with every concewable limitation left out of consideration shall be prepared.
. After that, such limitations as economic feambihty and implementation timing shall be taken
~ into cons;deratxon as reqmred to come up with an optlmum master plan,

_ Therefore several dlfferent master plans appear in this report. The master plan that

was: formulated first is positioned as the base plan (Case-A). We used this base plan to
perform power flow calculations so as to confirm the validity of the original expansion plan,
Also, on the basis of the base plan, we prepared alternative expansion plan (CdSe -B) taking

" load shedding and overload' operation into account. Then, we made an cconomic analysis of

 the two plans with the aim of formuiatmg a master plan which is op‘umum in terms of
economics. The results of the economic evaluation are deseribed in detail in Chapter 12. In
- the detaﬂed design described in Chapter 14, with the aim of preparmg a more realistic
: ew:pansmn ‘plan, the time to start the master plan was changed to 2002, any projects that were
not.on-going at the time of the field survey were deferred until 2003 or subsequent years, and

" priority was given to the preference of TANESCO (Case-B’): Thus; the master plan (Case B

descrlbed in (‘hapter 14is the final master plan formulated by the Study Team.
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MVA . T MvA
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- : Demand .

Case- A _ S : T Case~

F1g 6.1 Manner of Substatlon Expansmn

ISt _ :Plepale a themetlcal equlpment expansmn plan (Case—A) on the
' basis of the 2001-2010 demand forecast and eqmpment operatlon_ :

conditions in 2001, -

On the basis of Case—A prepare an equlpment expanblon plan (Case-'
“B) which reflects the load sheddmg and. overload opcratlon and .
which puts off the time to start construction work : : :

!

Make an economic analysis of Case-A and Case-B. -

4th_-._._ ]

_ 'Modlfy the economically ddvantageous plan ((‘ase A or Case~B)
into a more realistic plan. -~ .~ .

Formulate the optimum equipment expansion plan.

2nd:

3rd

5th

Fig 6.2 Master Plan Optlmlzatlon Proccdure R

6.1 Poilcy on Preparatlon of Expansmn Plan -

The basic pohcy we adopted in preparmg thc expansmn plan is as follows

® As described in 4.4 Summary of Results of Demand Forecast, it is ‘the electric power
demand for each substation obtained by microscopic forecast that was used as the
base for expans:on plan. The results of demand forecast are shown in Tables 4 7.4.9,

and 4.11.

® ]t was decided that a transformer should be expanded at the time when the load at the
distribution substatlon exceeds the transformer capacity. If the transformer continues
to be operated under an overload, the time to expand it could be delayed more or less,
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Howevel, operating the tlansformu under an extreme ovcrioad _continuously can -
reduce the transformer life, Besides, the actual demand can increase at a rate higher
~ than the forecast rate, It was, therefore, decided that the lransformer should be
‘expanded when the load reaches 100% of its capacity.

Concerning the years in which to construct new substalions, the schedule - we
confirmed with TANESCO was used. Although the forecast demand for each of

~those new substations, excepting New Oysterbay, is not shown in Table 4.7, 4.9, or

4.11, we used forecast valucs obtained from TANESCO’s regional offices. For each
“of the new substations for which the regional offices had no forecast values, we‘
‘assumed that the demand would be 30% of the capacrty in the first year of operation

and then increase at the rate set by the macroseoplc forecast. Tn addition, for.some of

the new substations, consideration was given to the distribution of a load to the
~ substation from a nerghbormg substation. Details are shown in Tables 6,1, and 6.3.

~ With the addition of new substations, the total MVA values shown in Tables 6.1 and

6.3 are latger than the tofal MVA values shown in Tables 4.7, 4.9, and 4.11. The
reason for this is that while the latter indicates the demand, the former indicates the

~ distribution substation capacity required for distributing electric energy to mecet the

demand. Considering such - factors as the load imbalance and the equrpment
‘maintenance/failure, the equrpment must have -a capacity qomewhat larger than is -
needed to meet the demand. _

- At TANESCO, the standard capac1ty of a distrlbutron substatron transformer was

- formerly 2.5 MVA or 5 MVA. Now it is 15 MVA in Dar es Salaam and 5 MVA in L

Moshi and Arusha. Although in Dar es Salaam it was considered possible to employ -

" alarger- capaclty transformer (30 MVA) which offers cost and space ¢ f\dvantages all

the regional managers seemed unwilling to do so. Probably, the reason for this is that
they considered the compatlbrllty with the existing transformers, the security against
transformer failure, and the transportation conditions within Tanzania, as well as the
fact that TANESCO circilates fransformers among the areas as required to cope with
a load fluctuation, It was decided, therefore, to use transformers of standard capacity

"~ for expansron in Dar es Salaam, except for the City Center S/S that has space‘
limitation, On the other hand, 1OMVA transformer is apphed to meet mcreasmg
“demand in Arusha and Moshi. :

‘Cloncerning the voltage class of the transmrssron/transfonnatron systems we apphed
132 kV, 33 kV, and 11 kV which are standard voltages at TANESCO. TANESCO
also uses 66 kV as a standard voltage. However, this voltage is not used in Dar es
Salaam. In Arusha and Moshi, 66 kV is applied only to the NYM-Kiyungi-Arusha

" transmission system ¢onstructed in-the 1960s. (,ons1dermg the scale of the [acilities,

it is unwise to introduce 3 new voltage class in the areas covered by the present

study.
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_ 733kV/11kV15MVA ' '. 33kVI11kV 30MVA '

S ra—

5.95

Hight4.34m . Hight4.60m

 Weight 286t Weight 40.0t

~ Ol 7000 Litter ‘jon_gc')o'o Litter f
7 AR | F1g 63 Compartson bet\.zveen ISMVA Tr and 30MVA Tr _:
6 2 Dar es Salaam : |
6. 2 1 Outhne of Expansron Plan

: Dar es Salaam has a Iong~range master plan (1993-2007) based on the “Master Plan =

o Study and Pre-Feasibility Study on Dar es Salaam Power Supply System Expansion” that

- was made by JICA in 1992 to 1994. Some of the projects included in the master plan have
already been carried out with the cooperat;on of Japan, the World Bank, and NORAD

Sinice eight years had passed after fornmlation of that master plan, we made an overall =

. review of the master plan and prepared a new master plan as an expansion plan for 2002-
| 2010 taking into consideration the ﬂuctuatlon of demand, the construct:on of new
transmission lines and substations, etc. in the past eight years.” . o
The generators of Ubungo connected to a 132 kV bus were mcluded in the power

flow calculation, whereas the obsolescent diesel generators connected to 2 33 kVor 11 kV -

bus were excluded from the power ﬂow model because of their comparatwely small
capac;tlcs

~ Table 6.2 shows the transnnssmn lmeisubstatlon expansion plan needed to meet the _
demand shown in Table 6.1. The results of power flow calculanons for the years '
2001 ,2004 and 2010 are shown in Fig. 6.5 through 6.7. '
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Tqble ( 1 Demand l'orcmst [‘mm 2001 to 2010 in Dm es b'\l'mm (fo; Fxpansmn Planning)

Load (MVA)
Name of S/S | 2001 2002 2003 | 2004 2005 | 2006 | 2007 | 2008 2009 2010 Rate
Mbezi - - 8.3 9.2] 03[ 1141 126] 14.0] 158] 17.3] 19.2] 213 11.0%
Mikocheni - 190] 203| 20.7| 233| 149 60| 174 183 196| 210| - 7.0%|*1
Msasani 118 136} 156| 17.9| 20.6] 237| 27.3| 314 364 415 15.0%
Qyslerbay - 164 1761 87| 99| 21.3) 227| 242 258] 276) 294 67%
Now Oysterbay|: b 188 | 162 166 17.0| 174 | 1re| 183| 187 2.5% "2
Bahar Beach 129 | 138 147 | 167 168 17.9| 194| 204 -20.7| 232 6.7% |*3
Kawe - C e 457 48| 51| 55| 58| 62 6.8% "4
Kunduchi -~ 1 R : 45| - 48] 51 55| &8| - 88%|*4
Kinchdoni . LI REC R 45| - 48 §1) . 88] - 58| 82 8.8% |*4
Clafla . 40.7] 434 46.3| 494| 52.7| 563| 60.0| 641| 683] 728 6.7%
AFZ 1 ' 1641 A78| 184 292) 234 252| 274| 209 326| 355 9.0%
Sokoine SolM7aq %) 188 198 S 207| 298| 229 240| 252{ 265| - 50%
Citycenter - 203] 33| 334 356| 386| 406]| 433| 482| 493| 526 6.7%
Kariakoo 1071 14| 1241 13.0| 138 1671 1681 17.9| 194 8.7%| -
SAFZI 381 4246 - 39 43 501 " 54 58| 63 8.0%(*5
- |Tabata - 911 96| t00| 05| 1i1} 1221 1281 134 141  -50%|"3 -
Kittinda - . | - - 6.3 6.6 1.2 7.6 8.0 8.4 5.0%|*3
Muhimbifi . |- 451 481 - 51 5.8 62| 66] 71 8.8% |*4 .
Ubungo © 1404 148 158| 17.0] 182 '207) 224 235] 251 6.7%
Tandale - 169] 17.6| 183 19.0] .19.8 244| 222| 234} 244 4.0%

- |Magomeni- . | - = 411-:43]1 46 49| 5.6 601 64| 68|  67%|"3
- |Mburahali - - S 68 74| 4] 90| 96! 103 6.7%(*3
UDSM B PR 45| 48] 5.1 58| 62| 66| 71)  88%l*
Kigogo Sl K BN 4 48| 51 55| 5.8 8.8% |4
Chang’ombe - | 14.8] -127| 135| 4144 154 464| 475| 187| 189| 213 6.7%][
FZt - - | .18l 84 90| - 86| 102] 109 11.7] 124] 133]| 142 6.7%
Kurasini - 16.3] 474 188 | 198 21.2| 226 Zaa| 257 2ra| 293 B6.7%
Mbagala : 143] 152 162 173 185| 187| -214| 225] 240| 258]|  6.7%
_|Kigamboni 251 . 34| 39| 48| 64| 76| 95| 119| 449| 186 26.0%|
Yombo - B |63 6.7 72| cr7l 82 87| 93 6.7% (*3
JOL - - . : 100 107 | 11.4) 121 130 138 | 148 157| 168 6.7% |*3
Tandika =~ -]l -10.01 107 114 121 13.0 | 138 148 1571 168 - 6.7%('3
Wazo Tegeta 31 31] . 34 3.1 3.1 3.1 31 31 3 341 0.0%{"6
Wazo Ubungo' - 16| 18] . 18] 18 16| 161 161 161 16| 18| 00%(*6

Tiper ' ' - - B : : -
TAZARA 941 10.0] 106[ 11.3| 119| 125] 134]-138] 144 150[+05y |'6
ALAF - 128 ] - 14.0] 153] 165| 17.8| 100] 203| - 21.5| 228 24.0|+1.04 6
Friendship 2.5 2.8 27 27| 28| 29 3.0 341 32 13] . 30%
.{Bagamoyo . el 1.1 1.2 13 - 14 15| 18] 17| 18] - 67%|7
Lower Ruvu 40 - 40| - 49 40| 40| 40! 40| 40| 40| 49 0.0%|*7

" |Zanzibar . - - 334| 359 386| 414| a45] -478|.- 513 5511 59.2| 636 7.4%
Total (in MVA)- | 347( 474 :503| s544| 581 .622] e66)  713] 764[ 820

 The differences in content from Table 4.7 are as follows.
*] ' 20% of the load is distributed to Kawe and Kinondoni, respectwely

*7 Conmderatlon is‘given to the inflow of a load from the neighbormg subst'luon
*3  Fig.s are based on data supplied from TANESCO. - :
*4  Derand is assumed to be 30% of the capam{y in the first year of opcratlon and then
- grow at 8.8% annually B
*5 20% of the load is distributed to Kltunda
*6 Included in the “Ubungo 33 kV Lines.” in Table 4.7
*7 Estimated from the on-site survey results.
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Table 6.2 Expansion Plan from 2002 to 2010 in Dar es Sa}aarﬁ'

Year Name of §/8 Specification Type Remark Name of 11ansmission Line Specification TWpe Remark
2002 |Mbezi S/8 33kV 15MVAXT R/E 2x5--=1x15 ae - e :
~ {Bahari Beach §/S - [33kV 15MVAX1 New On Goeing Tegeta-Bahari Beach 33KV 100mmE 2cdt 13km - |New Qn Geing oot
Bagamoya §/8 33KV 5MVAXT - INew . . Tegeta-_Bagameyo_ : 1334V 100mm? 2edt 50km ‘ New On Going 2cet
Sckeine /8 33KV 15MVAXT ~ |Expansion Lo : _[iCity Center-Sokoine’ 33kY 100mm= 1edt 3km Reinforce :
City Center S/8 33kV Leadout "|Expansion 1Sckoine Line .. : : o o
City Center /S 33KV 30MVAXT C|RIE | [1x15->1x30 _ S g - S
Kurasini $/8 33KV 1BMVAXT  |Expansion : : liala-Kurasini " 133Ky 150mm2 Jedt 7.1km - | Reconductor
Kurasini $/8 - Switchgear Repiace - : : :
Mbagala S/8 - 33kV 1EMVAX1 Expansion e
Ubungo S/8 33kV 15MVAx1. . [Expansion On Going
Mikochen] S/5 33KV 15MYVAXT - [Expansion o ] N . : .
Tandale S/S 33kV 18MYVAX1 Expansion : ) Ubungo-Tandale Tap © © -{33kV 100mm? 2cdt 1km . | New g 26ct
Magomeni S/ {33kV 15MVAXI New On Going Magomeni-Magomeni Tap - |33kV 100mm? 1cdt 1km: . [New ~ '
CIFZ SIS 33KV 1EMVAXT Expansion : e B o o o
Tandika S/8 : 33KV 15MVAXT . |New .. _ S _{FZ li-Tandilka “Ma3kyv 100mm? 2edt 5km - |New toct
FZ Il 8/S . -133kV Leadout  {Expansion | Tandika Line I b ’ L :
FZ15/8 Panel, others. ~  [Replace . :
FZ 1l 8/8 Switchgear efc Replace
2003{llata $/S 33kV 15MVAx1.  |Expansion R . e -
Muhimbili /8 33KV 15MVAXT - [New ... I - ilala-Muhimbili 33kV 100mm? 1edt 8km New .
llala /S . 133V Leadout .~ |Expansion Muhimbiti Line -} - . S e .
TOLS/S - 33KV 15MVAXT |New o © o {ala-TOL - 33KV 100mm?2 2cdt 5km . {New Hoct
iTata SIS - 133KV Leadout - - - |Expansion- - |TOL Line B o ) R T :
University /S -~ 133kV 15MVAX1  |New . - Ubunge-University " . |33kv 100mm? 1cdt Tkm - {New
Ubungo §/S - [33kV Leadout. - |Expansion University Ling - B R T EEIERIRLEN NPT . ‘
New Oysterbay $/8 {132kV 45MVAX2  |New T . iiUbungo-New Ovsterbay — - [4a2kV 240mm?2 {edt 8.8k iNew .
: - C3kvisMVAR [ T SR B S . R :
Ubungo §/8 . ]132kV Leadout . |Expansion -+ [NOB Line - . .- o N B NP : G
Oysterbay S/S . [33kV 15MVAX1 - [RIE 2x5-->1x15 - . {iNew Oysterbay-Oysterbay: . 3310V 150mm? cdt 1.6k | New ™ et _
Msasani S/S . 33KV 15MVAXT . [Expansion ' : Mew Oysterbay-Msasani . |23k 150mm? 2ecdt Siem: New’ lest -
2004|Banari Beach /S |33KV 16MVAX1 _ |Expansion . : o
- iTegeta /S 33kV Leadout - (Expansion  ‘|Bahari Beach Linell - . - . : : . S _
Mburahati $/S 33kV 15MVAXT - |New N _ Ubungo-Mburahati 33KV 100mm2 fedt 4km  |New .
Ubunge 8/S 33kV Leadout ..  [Expansion” . |Mburahati Ling S I R
Yombo /8 132KV 45MVAXT. . Mew - : o - FZ hl-Yombo - 132kv 240mm? 1edt 8.5km - [New
: ' 33KV 1EMVAT T (New ' Lo . AR ‘

R/E. Replace and Expansion




Name of 8/8

Specification -

Remark

Type

-LS1-

Year Type Name of Transmission Line Specification - Remark
2004 FZ 1L S/S 132KV Leadout Expansion Yombo Line .. e ‘ _ : .
. e . ~iYombo-Mbagala - 132KV 240mm? 1cdt 10km . |[New <
|Kitunda $/8 33KV 15MVAXT - New . - ¢ Yombo-Kitunda - 133KV 100mm? 1cdt 3.9km . [New
Mbagata 5/8 132KV 45MVAXT . (Expansion Kurasini-Mbagala 132K 240mm? 4cdt 18km - [New .
Kurasini S/8 132kV 45MVAX2 - |Expansion _ _ llala-Kurasini -~ .- 132KV 240mm? 1odt 10km. | New
llala S/S | 132kV Leadout - |Expansion Kurasini Line - - PR
2005|kawe 8/ . . 33KV 15MVAX New iy Vbezi-Kawe 23KV 100mm?® fcdt Okm- New
Mbezi /S - - 33KV Leadout ~ iExpansion Kawe Line - . - C =
Kinondeni S/S° 7 133KV 15MVAX1 - |{New © ... |[[Mikocheni-Kinendoni - |33kY 100mm? 4cdt 8km New
{Mikocheni §/8° - - 133KV Leadout . |Expansion  {Kinondoniline < .. = - R S o
Chang'ormbe §/S - {33kKV-15MVAx1  (Expansion .- Kurasini-Chang'ombe © |a3kv 120mm? 1t Sk Reinforce
2006 | Kunduchi $/8- 33kV 15MVAX1 New . . Tegeta-Kunduchi 23%V 100mm*® 1edt 3.2km - |New
Tegeta /S . [33kV Leadout - |Expansion’ - - |Kunduchi Line C _ Cee
City Center §/S 33KV 30MVAXT - {RIE- 1%%5-->1x30 Cl R I s ,
Kigoge S/8 33KV 15MVAXT - |New n ' i Hlala-Kigogo " 133kY 100mm? dedt 12km - |New
llata SIS~ 33kV Leadout ~ |Expansion  |Kigogo Line S : - '
Kurasini S/8 33kV 15MVAXT - |Replace : R o
liala 8/S 132KV 45MVAX1  |Expansion IUbungo-liaia 132kV 240mm? 1edt 7.5km  |Reinforce
SR 33KV 15MVAXT- ~ {Expansicn . |llala-City Center#2 . - 33KV 100mm? fcdt 2.8km  |Reconcuctor  |lsct
2007} Mbezi S/S - . J3kV 15MVAXT Exparnsion L?egetal-Mbv:-zz:f 133k 100mm? 1cdt §.4km  (Reinforce
Tegeta S/S. - 33kV Leadout Expansicn Mbezi Line L . S ' .
Kariakoo $/8 33kV 15MVAX1 Expansion S I ligla-Kariakoo 323KV 100mm?® 1cdt 1.3km  |Reinforce ©
Hala S8 . 33KV Leadout - |Expansion Kariakoo Line : . :
2008|Msasani 5/ 33kV 15MVAX1 . |Expansion
2008|TOL 8/8 33KV 15MVAXT Expansion
llala §/S 33kV Leadout Expansion TOL Line -
FZ 1L S/3 33kV 15MVAX1 - [Expansion :
Tandika 3/3 33KV 15MVAXT Expansion - S
FZ i1 §/8 33KV Leadout - -|Expansion Tandika Line
Ubungo $/8 132kV S0MVAX1 '

Expansion

2010
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CHAPTER 6 TRANSMISSION/SUBS TATION FACILIT!E'S EXPANS!ON PLAN

B. 2 2 Concept of Expansmn Plan for Each Year

(1) 2001 , B
According to the data obtamed from lANESCO 'md the on- mtc study results, the

'erkochem S/S, FZ 111 8/8, Sokoine /S, Tandale $/S, and Kurasini S/S have been -

ovetloaded, and the Mbagala $/S is approaching its rated load. Tt is to be. desired that all

. these substations should be expanded as catly as possible. Although the 132 kV/33 kV

transformer of the Ilala S/S is also under an overload, this problem will be dissolved by . -

the load switching after completion of the New Oysterbay S/S in 2003 and by the _

boosting of voltage of the Kurasini S/S Mbdgala S/8-Tombo %/S transmtssmn line in -
2004, _ _ -

( )2002 : ' :
© . The Bahari Beach S/8, Mdgomem S/S and Ubungo S/S are bemg constructed or' '
tehabihtated with the cooperation of some donor countries other than Japan. It is
" 'expected that .these substations will be put into operatlon in 2002. Whether there are
© conerete plans to start-construction-of a new substation in the near futurc has not been

- confirmed. Concermug the substations that were under an overload and the facilities that -

had serious troubles in 2001, they are to be expanded or renewed prefen enttally duung _

2002, The City Center S/S has two 33 kV, 15 MVA transformers made in 1979 and.an
-~ ‘cmpty space for one more transformer, Since the two transformers have been overloaded
- for a long time, the one that is worse in condition shall be. replaced with a new 30 MVA

transformer. T his substation, located in the center of Dar es Salaam, is fed by the lala

S/8 over a large-capacxty 33 kV transmission ling, Smce the substatton ‘;1te 1s not very
: spacmus a30 MVA transformer Sh'\ll be ftdopted :

~ (3) 2003 : : :

' Construction of the New Oysterbay SIS is one of the most urgent prOJects that are -
included in the Master Plan, However, with consideration given to the construction

~ period rcqulred of a 132 kV substation, the New Oysterbay $/S is planned to be put into

* operation in 2003. Then, the Oysterbay $/S and Msasani §/S that have been fed by the _
llala S/S will be switched to the New Oysterbay S/S, hence the 132 kV/33 kV

. transformers of the Ilala S/S will be reduced in load. Concurrently with the construotlon :
.of the New Oysterbay S/S, the obsolescent 5 MVA transformer of the Oysterbay S/S is
plarined to be renewed. In the area around the site of the New Oysterbay S/8, the demand

- for electric power is rapidly i increasing. Therefore, con31dermg the possibility of a failure
of the 132 kV Ubungo-New Oysterbay transmission line, it is recommended that the 33
kV transmission lines around the New Oysterbay $/S be of large capacity.

In 2003, there are also plans {o construct three new 33 kV substations—Muhimbili, . -

TOL, and UDSM. In addition, the 1lala /S is to be exp'mded in this year since the 33 kv
load excceds the transformer rated capttclty

(4) 2004

“In the former Master Plan it was planned 10 sequentxally upgrade the substatlon -
voltage to 132 kV at the Yombo S/S (in 2000), Kurasini /8 (in 2002), and Mbagala S/S
(in 2006). In the new Master Plan, however, it was decided to snnultaneously boost the
voltages of the three substations in the southern part of Dar es Salaam in 2004. This is to
dissolve the problem of ovcrioad with the 132 kV Ubungo Ilala transmlssmn line and the
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CHAPTER 6 TRANSMlSSlON/SUBSTATION FACILETIFS EXPANSION PLAN

132 kV/33 k\/ tmnsfoxmez of the llala S/S 'md secure the nccessa;y power supply
“capacity in the case of a failure of the 132 kV Ubungo- -Ilala transmission line. According
to the results of power flow calculations, the power flow of the 132 kV Ubungo-llata
transmission line will become 172 MVA in 2003. The capacity of this transmission line is
. 105 MVA for the #! line and about 137 MVA for the #2 line. Therefore, if either one fails,

the other transmission line is overloaded. By completmg a 132 kV lala $/S-Kurasini
- 8/S- Mbaga]a S/5-Yombo S/S- FZ I S/S transmission ling, it is possible to reduce the

- above power flow and at the same time, case the overload of the 132 kV/33 kV

- transformer of the Ilala S/S Since the Kurdslm S/8 feeds the 33 kV transformers of the

Chang’ombe 8/5 and Kurasini $/8, as well as the 33 kV feeder of Kigamboni.that is - |

- expecied fo be developed in the future two 132 kV 45 MVA tlansfounms shall be newly

: mstalled in the Kurasini 8/8. : :
' The upgrade of voltage pemut% the Km asini S/‘S to feed the C‘hang ombc S/S that
has been fed by the Tlala'S/S. Then, the 132 kV transmission l1ne between the Mbagala '
_ S/S and Kuras1m S/S w1ll norm‘llly be kept Open N - .

' (5) ?005 : '
- Two new 33 kV substatlons Kawc and Kmondoni are planned to be committed In
- addmon the Chang’ombe S/8 is to be expanded as its load exceeds the rated capacity.

| ‘(6)2006 T A PR
Even if the load is dlstrlbuted to the three 132 kV eubstat1ons~—New Oystelbay,
-Kurasmt ‘and Mbagala it is necessary to expand the 132 kV/33 kV transformer of the

© " :Ilala /S in this year. At the same time, the transmission line between Ubungo and Hala -

needs to be”eXpand_ed. At presen_t,‘on_ly the_: #2 line is laid oh a steel tower which is
" -capable of accommodating two lines. Since the additional line shall be laid on this steel -

“tower, there: is no need to secure anything extra for the expansion. In addition, the

- existing 33 kV transformers of the City Center S/S and Kurasini S/S are planned to be
replaced with new ones in this year. :

- The Tlala 8/S and the C1ty Center S/? are connected by two 33 kv transm;ss;on
‘lines which are different in type and length The #1 line is a two-conductor (150 mi’ X
2) cable having a length of 3.9 km, whereas the #2 line is a single-conductor (100 mm?)
cable having a length of 2.8 kin. The transmission capacity is 53 MVA for the #1 line and
20 MVA for the #2 lme Since the #2 line is overloaded it shall be replaced with a two-
5 conductor ( 100 mm?® x 2) cable

: (7) 2007 ' ' L
- In thls year the transformers of the Mbezi S/S and Karlakoo S/S need to be
' expanded In addition, the 132 kV/33 l{V transformer of the Ubungo S/S must be_
: expanded ;

_ (8) 2008 2010 o -
- In the last stages of the Mastel Plan no major change*; are planned to be made to
the system configuration, except that an additional 33 KV transformer shall be IHSdeed in
each d:stnbutlon substation whmh will have been overloaded
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6.2.3 Supplementary Explanatlon

In the Mwster Pian 1t h'iS been dcuded that the upgiadmg of voltage of thc Clty
Center 3/8 to 132 kV that was included in the former Master Plan shall not be effected
because of several problcms involved in securing the site, etc. Concemmg the Mbezi 8/S,
it was judged unnecessary to upgrade its voltage until 2010 because the New Oysterbay
8/ is planned to be constructed in its neighborhood and the 132 kV/33 kV transformer of
the Tegeta S/S has pretty much time before the load reaches its rated capacity. In the future,
construction of a 132 kV loop of the Ubungo S/8, Tegeta S/S, Mbezi S/S, and New
Oysterbay S/S will contribuie to the improvement in the reliability of power supply in the
- northern-part of Dar es Salaam. The tesults of the present study show that when the IPTL
- P/S in Tegeta is put into operation, the 132 kV transmission line between the Ubungo S/S - -
and the Tegeta 8/S will decrease in load. In addition, based on the demand forecast up untit
. 2010, it is considered poss1ble to back up the transmission line with a 33 KV transmission -
~ line. Therefore, the 132 kV loop must not necessarily be constructed by 2010, In order to
_ maintain the voltage, it is necessary to install a capa01tor bank of about 30. MVA!year o
_ .w1th1n the mty of Dar es Salaam : S '

6 3 Arusha and MOShl
6 3 1 Outllne of Expans:on Plan

or the transmis‘;lon ‘lines and substatlons in Atusha and Mnsh1 a master plan llkc
~ the one for Dar es Salaam has not been formulated. Instead, the. md1v1dual Regional-
Offices of TANESCO study plans for construction of transmassmn lines and substations in
cooperation with the city’s urban planning -department, etc. In Arusha and M()Shl

respectively, the Study Team made a demand forecast, carried out a field investigation of o

the planned- sites of new substations and the planned transtnission ling routes, and
formulated an expansion plan in cooperation with the regional offices. =~ :
' Arusha and Kilimanjaro Regions are grid-connected to the 220 kV system at ij) o
and to the hydropower stations of the Pangani river system by the 132 kV Hale-Same-
Klyungl transmlsswn line. In addition, they receive power from the NYM Power Station

over a 66 kV transmission system. However, this power statlon has a smaH rated output (8 '

MW) and is positioned as a supplementary power source.
The 220 kV transmission line that is fed to Arusha is planned to be duphcated by
~ 2010. In the future, both of Arusha and Kilimanjaro Regions are to be led by the 220 kV
grid via the 220 kV/132 kV transformers of the lero S/S. The 132 kV iransmission line
that is led from the Hale S/S to the Kiyungi 8/S is a long-distance transmission- line
constructed in 1975. This line has a transm1551on capacity of about 60. MW and i is worthy =~
of expansion from the viewpoint of nation wide network planning. However, it was left out
of consideration since it does not belong to any of the areas covered by the présent study.
Arusha and Moshi are local cities on the naticnal road that links Nairobi, Kenya and
Dar es Salaam. Although the two cities are about 70 km apart, they have close connections
reglonally Electrically too, they are linked by a 132 kV and 66kV transmission line. Since
it is considered that for the electrical systems’ of both cities the 220 kV network that links

to Arusha will become the main power source in the future, we formulated an expansion

plan for the two cities put together. -
. Table 6.4 shows the transmission lmelsubstatlon expansxon plan that is needed to
meet the demand shown in Table 6.3.
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The results of power flow calullatlons fo: the years for the ycms 2001,2004 and

2010 are shown in Flg s 6, 9 through 6. 11

lable 6,

3 Demand I“onccast_ from 2001 to 2010 in A1 u<‘.ha and Moshl (for 1¢xpansmn Planning)

Load (MVA)  Arusha

Name of S/S 2001 2002 ; 2003 2004 | 2005 2006 2007 | 2008 2009 2010 Rale

Unga LTD ° 13.9) 49| 169 17.0] 182 195| 208 223| 239] 258 7.0%

- [Mt. Meru Ct47) 65| 184 207 2017 269| 200 300 300| 300] 120%
Themi S 28] ad 34( ‘38| 4.2 47| 5.2 5.8 6.4 7.4 11.0%

- |Kiltex . N 291 34| o34 371 40] 43 4.6 5.0 541 . B.O%
33kV Load 133 148 64| vTl- 194 214 2385  250| 285 314
UsaRiver -~} 80| &5 61| 67 73! 81| 89| 97| 07| 11.8| 100%|
Tengeru © 1.0 111 12 13| - 14] 1.6 171 19 2.0 2.2 9.2%
Sakina s e a 30 331 36| 39 68| 114 | 159 £ 9.2%
Monduli -~ -1 ' 30 33| 36| 39| 43| 47| 51| - 56 9.2%
Njiro B - K : 3.0 3.3 3.6 3.9 43 47 - 92%

. [Total (in MVA) 533] 585| 672 768]| 873] 9s59] 1053] 156 1274 | 1307

Load (MVA)  Kilimanjaro

Name of 5/S - | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Rate’

- |BomaMbuzi : | 17.6] . 150 169 4700 184 ] 183| 206| .21.8] 233| 248  B.5%
- [Marangu Romb{ 49| .53 5.8 63| 69 7.5 81| - 88 96| 105]  88%
|Trade Schoot: |. 76| 83| 90| 78| . 85 93 104]| 110§ 120] 130  88%
Machame ... | - 28 28] 31| 33 36| 38| 431 47] 54 55| 88%
NYM& Mwangd 52| 56| 6.4 67 7.2 7.9 86] - 93{ 104} 110 8.8%
Mwanga 08 08| 1.0 A4 11 12| 44| 181 18] 17| 88%
|Same 48| - 18|18 18] 241 2.3 251 27| 29 32| - 88%
Gonja - 03[ 03] 03] 03} 04 04| - 04] 05| 05| 06| " B8%
Lawate A6 - 17 18] 200 22 2.4 21 2.3 2.5 3.7 8.6%
KIA - 05| 05} 05{ 05]° 05 05[] 051 05] 05| 05 0.0%
PG - 50| 54} 591 64| -70| 76} 83| 90] 98| 107]  7.9%
YMCA B 30| 331 36| 39| 42| 45| 50| 54| 59 8.8%
Gomberi . | - , N 1.5 1.6 1.8 19| 241  88%
KCMC L i 30| 33 36| 39) 42 46| &0 8.8%
Boma Ngombe | b : 15| 18 1.8 1.9 8.8%

- |Total (in MVA) A7.5 50.4 54.5 59.9| 64.8 71.6 76.8 83.1 88.9 98.2

'Generation(MVA) ; _ - S . :
Name of P/S 2001 | 2002 | 2003 | 2004 | 2005 { 2006 | 2007 | 2008 | 2009 | 200 | Remark
NYM 50| s0] 50| 58] 50| 50| 50| -50] 50| -50lpf=08
The differences in contents from Tables 4.9 and 4.11 are as follows.
*1 The ovetload is distributed to the Sakina $/S.
0 *2 Caleulated for the Industrial-Usa Rwer-Tengeru lme mciuded in the “Tengeru and
© " Others” in Table 4.9.
*3 5 MVA 10%/year in 2001.
*4 5 MVA 10%/year in 2001.
*5 The demand is assumed to be 30% of the rated load in the ﬁr.st year of operation and
then increase at 9.2% annually, con‘;lderanon is given to the overload of the Mt. Meru
BRI 7/ T '
*6 The démand is assumed to be 30% of the rated load in the first year of operation and
- thenincrease at 9.2% annuall Y.
*7 Estimated values. .
*8 SMVA 7. 9%/year in 2001 . '
*9 The demand is assumed to be 30% of the rated load in the first year of operanon and

- then increase at 8.8% annually.
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Table 6.4 Expansion Plan frém 2002 to 2010 iﬁ Arusha and Moshi

991

Year Name of S/S Specification Type Remark Name of Transmission Line Specification Type Remark
2002 ]Njire S/S Switchgear Replace '
: 132kV 45MVAX1 - |Expansion S S R R Tl :
Mt Meru /8 133KV 10MVAX3 . - |Expansion AINjiro-Mt.Meru . . 133KV 100mm? 7.3km Reinforce
Kiyungi S/S Switchgear etc- .. |Replace . S co
S 132/33kV 45MVAxIExpansion S : : : _ .
Boma Mbuzi 5/ Switchgear etc Replace [iKiyungi-Boma Mbuzi 224y 100mm? Tk {Reinforce -
- 33KV 10MVAXT  |Expansion B RN R _ ' '
Trade School S/8 ° |33kV 10MVAx1 - |RE- o R Kiyungi-Trade School 133KV 100mm2 10km Reinforce
Machame $/S |33kV BMVAXT {RIE 1x2.5--51x5" . : B : .
YMCA 8/S ., 33kV 10MVAXT © iNew Ongoing = - : - : . N 1
Marangu Sw/S 33kV New _ Kiyungi-Marangu " 133KV 100mm= 43k “iNew
2003[Unga LTD S/8 33KV 10MVAX3 RIE 2x5-->3x10 Njiro-Unga LTD 33kV 100mme 5.8km Reinforce
Kitex $/S - 133kV 10MVAX1  |R/E 1x5-->1x10 S - _ o o .
Usa River 8/ 33kV 10MVAXT - |New ' Njiro-Usa River .. -. * |33k/100mm221.3km - (New
. : o Tengeru-Usa River 133KV 100mm? 12.5km- - - [New
[Monduii $/S . [33kV 1OMVAXT  [New Njiro-Monduli 133KV 100mm? 38.6km CiNew -
Same 8/S Switchgear etc ~ * |Replace Co e . T
20C4[Sakina S/S 33kV 1CMVAX1 New . Njiro-Sakina. - . | 33KkV 100mm® 13.2km New -
e o ' MtMeru-Sakina -~ . ¢ . |33kV.100mm? 8. 1km - |New
KCMC SIS . |33kv 10MvAXt - [New : : Trade School-KCMC . 33KV 100mm? 3.7km |New .
Trade School $/S~ |33kV Leadout:  |Expansion " IKCMC Line e A o . - : '
2005[Njiro B 8/5 C33kV TOMVAXT. [New Njire-Njiro B 33kV 100mm?® 3km . .- . [New . _
. ' Njiro-Kiyungi 1432k 240mm? 70km - Reinforce - -+ ({1/2) '
2006]Njirc S/S 220KV BOMVAXT .. JEXpansion RS B _ o
' S [132kY 45MVAXT - [Expansion . |[Njiro-Kiyungi - - 132kV 240mm? 70km - Reinforce” - [(2/2)
Gomberi §/S 33KV SMVAXT ~ [New . = o IKCMC-Gomberi - Ci33kV.100mmeE 4.9km . . |New
KCMC S/8 33kV Leadout - |Expansion Gomberi Line e o - :
Kiyungi 8/S 132KV Leadout '~ |Expansion © |Njiro Line
2007 | Themi S/s . 33kV 10MVAx1 - |Expansion .
Boma Ngombe S/S  [33kV SMVAXT New
2008 - : - B
2009] Usa River S/5 33KV 10MVAXT | Expansion
Sakina S/S. 33kV 10MVAx1 ~ |Expansion
Kiyungi S/S . 132/33KY 45MVAX] Expansion
2010 ’ )

R/E: Replace and Expansion
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GHAPTER 8 TRANSMISSION/SUBSTATION FACILITIES EXPANSION PLAN

6.3.2 éohcépf of Expa_nsio_h Plan' for Each Year
(1) 2001 |

- - The substatlone, that were found to be under an over load duung the on-site study
~ are the Mt, Meru S/8, Unga LTD S/S, Boma Mbuzi S/8, and Trade School $/S. It is to be
desxred that these substations should be e‘(panded as cally as posslble

(2) 2002 ‘ ‘ : : o ' .
. "The substatmm that havc cxperlenced an overload durmg 2001 fshall be expanded .
The YMCA S/8 is under construction in 2001 and scheduled for completion in2002, -
. The e‘«:p'msmn of the 132 kV/33 KV transformer of the Njiro S/S forms the base of
~ the cxpansxon plan in Arusha Region, hence it nccds to be car rled out within th]S yea:
ahead of other expansion projects,
o Concerning the Kiyungi $/S, the obsolesccnt 66 KV/33 kV transformor that ieaks a
conmderable amount of insulating oil shall be removed and a new 132 kV/33 kv
- transformer shall be installed. TANESCO proposed that a new 66 kV substation should
be constructed in Marangu . Area. Conmdermg that the forecast demand for 2010 is
about 10 MVA and that Marangu Area is a 33 kV dlstnbutxon area, it was decided to
construct a 33 kV switching station which does not requite transformers in the area and
lcad a 33 kV transmission line to the switching station directly from the Kiyungi S/S. =
B Concernmg the ex1stmg 33 kV transmission lines, the reinforcement of the 33 kV
- transmission lines between the Kiyungi:S/S and Trade School $/S and between the
Klyungl S/S and Boma Mbuzi S/S, suggested by TANESCO, shall be carried out within
" this year, together with the reinforcement of the K1yung1 S/S. In addition, the nansformm_ _
o of the Machame S/S that needs expansion sometime in the future is planned to be .
‘ 'replaced w1th a new 5 MVA transformer within thls year. S

. (3) 2003 _ ' ' ' '
. The Unga LTD S/S and K1ltex S/S are both situated at the load center in Arusha
- Sin_ce the entire equipment of those substations has deteriorated due to many years of
- overload operation, it was decided to renew ‘the whole equipment within this year. In
addition, Usa River $/S and Monduli $/S are planned to be constructed in-this year, This
will mgmﬁcantly expand Arusha s 33 kv dlsirlbutnon network east and west.

4) 2004 . ' ' '

In Arusha the area along the Na1rob1 Moshi road is rap1d{y cxpandmg in
_ population. In order to cope with the éver increasing demand for electric power, Sakina
" S/S shall be constructed in this year. By so doing, it becomes possible to shift part of the
load ‘of the Mt. Meru S/S to the new substation. Also, by constructing a 33 kV

transm13510n line. between the Mt. Meru S/S and Sakma S/S it becomes possible to
- operate the two substations flexibly. - '
_ TANESCO proposed that a new 132 kV substatlon should be constructed at KCMC
~ area. Accordmg to the Master Plan up to the year 2010, however, the Kiyungi S/S alone
is sufficient as the primary substation within Moshi City, hence it was decided to install a
33 kV substation instead of a 132 kV substation. Since the 33 kV transmission line
between the Kiyungi $/S and Trade School $/S will have been reinforced in 2002, it was
decided that the 33 kV transmission line to the KCMC $/S should be led from the bus of
the Trade School S/S.
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(5) 2005 _ ' ' ‘
“According fo the Arusha Reglonal Office, thcre is a p!an to constmct a new 33 kv
substation near the Njiro S/S. Eventually, it was decided to put the new substation 1nt0_
opemtlon in this year, Concernmg the time to start construction of the substanon it is
nccessaly 10 dlscuqs 1t with the Alush'l Reglona] Office. : :

(6) 2006 ' _
-~ If the Hale- Klyungl 132kV transmlsswn 1mc fails, it is naccssary to mcct thc powel E
- demand of the two cities via the 220 kV/132 kV transformers of the Njiro S/S. Since the

total load in Arusha and Moshi will increase to about 150 MVA in 2006,it was decided -

- to expand the 220 kV/132 kV transformer of the lero S/8 in this year. At the same time,
- the 132 kV/33 kV transformer of the Njiro 8/ and the 132 kV transmission line bctween'
the lero S/S and Kiyungl S/S shall be expanded. Accordmg to the former Master Plan

for power stations and trunk transmission lines up to the year 2025, the 220 kV

. transmission line between Singida and Arusha will have been duplicated by 2006 to 2010, -

- Therefore, the expansmn of the facilities mentioned above must bé carried out with due
: conSIderatlon glven to the tlmmg of remforcement of the Smglda Arusha transmlsswn

0 _11ne : :
', (7) 20072010

_ "The Themi §/S, Boma Ngombe S/S Usa Rwer S/S Sakma S/S and’ K:yungl S/S
N shall be construuted/expanded as quun'ed to copc Wlth the increase in- load

'6 3 3 Supplementary Exp!anation

The ex1stmg 66 kV transmlssmn line between the Klyung1 SIS and Unga LTD S/S'-

'as constructed in 1967 and has deteriorated markedly. Since the conductor is thin 50

mm?*) and the current capacity is not more than about 200 A, the transmlssxon line will not
contribute much to the assurance of reliability of power supply in the area even if it is
repalred ata laige cost, If the 132 kV transmlssmn line between the Njiro §/8 and Klyungl-
- 8/S is expanded, it becomes possible to remove the 66 kV transmission line. To maiitain -

the necessary voltage, it is necessary to install a capdmtor bank of about 10 MVA/yea1 m_' )
thlS area. ' :

6.4 Expans:on Plan (Case B) Taking Load Sheddmg and |
Overload into Account |

6.4.1 Overload Operatlon and Load Sheddmg

During the field survcy, "lANESCO $ dlstrlbunon substatlons in the Dar ¢s Salaam :
Arusha, and Kilimanjaro areas were found to be in overload operation. Accordmg to the

engineers of TANESCO, load shedding was implemented as required to avoid overload =
operation of the dlstﬂbution substations. In- Case-A, it -is assumed that the overioad .

operation of any of the existing facilities shall be immediately stopped and that any of the
existing facilities shall be expanded at the time when the substation peak load exceeds the
capacity of the facility. This expansion plan (Case- A) is very advantageous in terms of the
reliability of power supply and the operation of facilities. On the other hand, it has the
disadvantage of calling for the advance of project investment as a whole, which means a .
larger amount of investment in the carly periods of the master plan.
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.. As-can be seen from the annual load duration curve at TANESCO (Fig. 12.1 in
Chapter 12), assuming the peak load of the year as 100%, the duration of 90% or morc
load comes to about 300 hours. Therefore, if the shedding of loads exceeding 90% only is
allowed for only 300 hours, the demand during the othel pcuod can be met even with 90%

- of the substation installed capacity.

- Assume, for example, that the pe’ik load of the year at a 30 MVA substatlon is 36

- MVA From the load duration model shown in Fig, 12.2, the time for which the substation
is operated under a load exceeding 30 MVA is 805 hou;s The amount of electric power

that cannot be supplied as a result.of load shedding can be calculated by integrating the

- load portions exceeding 30 MVA. Thus, the unserved energy is only 1,385 MWh. Since the
transformer has a certain allowance for-ovetload operation, if it is allowed to opelate under
an overload, the unserved energy becomes stlll smaller, :

|

- _C.apac'ity

36MVA(Annuai I’eak Load)

Un Served Bnefgy (1385MWHh)

Load Duration Curve

Served Energy

30MVA(‘S/S Capacny) ~ 805houss —

~Fig. 6. 12 Est:mation of Unserved Energy - Hours

6.4. 2 Expansmn Plan (Case B)

(1) Plan formulatlon pohcy : : :

© . The load shedding and overload operatlon of transformers and transmlssmn lmes
shall be taken info account. Concretely, any transformer shall be expanded at the time
when the maximum load reaches 120% of the transformer installed capacity, and the

: constructlon of new substations planned in Case-A, excepling those which are being

' constructed shall be postponed one year.

(2) Dar es Salaam
_ The dlfferences from Case—A are as follows

' Constructlon of new Kawe S/S new Kunduch1 S/8, new Muhimbili S/S, new

Kigogo S/S, new Kinondoni /S, new TOL §/S, new Mburahati $/S, and new
" UDSM S/S; installation of 2nd TR of Sokoine S/S, Tandale S/S; FZ 11I S/S(33 kV),
* installation of 3rd TR of Msasani $/8

L To be postponed 1 year.

- Expansxon of Mbe71 S/S; mstallatlon of addltlonal 33 kV TRs of Kurasini S/S and _
Mbagala S/S; mstallat[on of 2nd TR of Msasani $/S

- — To be postpongd 2 years
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_ Imtallatmn of additional 33 KV TR of llala B/S msta[iatton of 2nd TR of Kax 1akoo
- S/S, Chang’ombe 8/8, and Bahari Beach S/S

— Tobe postponud 3 years.

Instal ation of fifth 33 kv TR of Ilah S/S
T bc poqtponed 4 years

._Expansmn of 132 kV TR in Ubungo /S and 3rd 33 kV 'IR of FZ IIT-S/8; )
expansion of Tandika S/8 and TOL $/8 ' :

S ‘To be postponed until 2010 or afte1

The exp’msmn plan (Case B) in the Dar es S‘alaam area is shown in [abie 6 5.

(3) Arusha and MOShI
Arusha:

" Construction of new Usa RIVCI‘ S/S new Mondulx S/S new Sakma S/S new lero :
- B S/8, and expansion of Themi /8 - '

Bl [0 be postponed 1 year

Fxpansmn of Sak1m S/S and Usa River S/S

- — To be postponed uniii 2010 or after.
Moshl . . . L . : o
_ Constructlon of new Gombcrt _S/S new KCMC SIS and new Boma Ngombe S/.S

- expansion of Machame S/S - . N
— To be po%pened i year

Expansmn of K1yung1 S/S (mstallatmn of 2nd 132/33 kV 45 MVA TR)
— To be postponed until 2010 or aﬂer '

T he expansxon plans (Case-B) in Arusha and Moshi _al"_é shown in Table 6.6.
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Table 6;5 Transmission Liné/ Substatidn Eﬁpg_nsi'on 'P.lari (CasééB) mDar es Salaam aréa up until 2010

Year Name of 5/3 Specification Type Remark Name of Transmission Line|.- ‘Specification Type Remark
2002 [Mbezi S/S 33kV 1BMVAXT . |RIE 25—>1x158 . T ‘ T B . .
Bahari Beach $/S . {33kV 15MVAX1 . {New On Going- I Tegeta-Bahari Beach .~ " [33kV 100mm? 2odt 13km ~ |New " 1On Going 1cct
Bagamcyo §/S. - |33KkV SMVAX! . [New | Tegeta-Bagamoyo | 133KV 100mm? 2¢dt B0k - [New '}On Going 2cct
City Center-8/8 33kV 30MVAXT . [RIE- 1%15-->1x30 . . e : ' :
Kurasini 8/ Switchgear - [Replace R
Ubungo S/S - T |33kV 15MVA>('1‘ - {Expansion On.Going
Mikocheni /8 33KV 15MVAX1 Expansion . - B .
Magomeni $/S a3k 15MVAXT. - iNew - On Going Magomeni-Magomeni Tap  {33kv 100mm? 1cdt 1km . |New
Tandika $/S 33KV 1SMVAXT . INew - . b FZ l-Tandilka ' 23/ 100mm? 2edt Skm . [New “HMeet
FZW SIS 33KV Leadout . jExpansion - |TandikaLine : A . L .
FZ1S/S . Panel, others .~ Replace: I
FZ 1 8/8 Switchgear etc: " iReplace R S " - :
2003 Sokoine 8/8 33KV 1EMVAXT. Expansion - City Center-Sckoine: 33kV 100mm* fcdt 3km - |Reinforce
City Center $/S - 33kV Leadout - -.. |Expansicn Sokoine Line . | SR sl ‘ o . , S
Tandale $/S . IZKV 15MVAXT - [Expansion o Ubungo-Tandale Tap -~ {33k 100mm? 2edt 1km ~ + |[New 2cct |
‘JUbunga S/S 33kV Leadout - {Expansion  {TandaleLine C R _ ' :
|Fz s 33KV 15MVAXT Expansion - ’ R B . S b I ;
New Oysterbay S/S [132kV 45MVAX2 - [New Ubunge-New Qysterbay 122KV 240mm= tedt 8.5km | New
' _ _ 33KV 15MVAR C Co : : . . '
Ubungo /8- - |132kV Leadout Expansion - {NOB Line LT R L DR
Cysterbay S/ : 33kV 15MvAx1 . IR/E 2x5—>1x15 New Oysterbay-Oysterbay © 33Ky 150mpi2 2eat 1. 6km . [New 1ect
2004 Mbagala S/S 33kV 15MVAXT. - . {Expansion - - T -. oL
Muhimbili $/S - 3BV IsMVAXT INew 1 o fillala-Mufimbili 33KV 100mm? 1cdt 8km - {New
llaia S/ 33KV Leadout-  |Expansion . - |Muhimbili Line _ : - o
TOLS/S . 33KV 15MVAXT New . - _ o flala-TOL = . 33KV 100mm? 2¢dt 5km New gleve
llala /% - ) 33KV Leadout Expansion {TOL Line " L '3_ S ' - '
University S/8 33kV 15MVAxT  |New , R Ubunge-University 33KV 100mm?2 1cdt Tkm New -
Ubungo §/8 - ©|33kV Leadout ~ |Expansion {University Line el S :
Yombo S/8 132KV 45MVAXT - INew : : FZ Il-Yombo . 132KV 240mm? “cdt 8.5km - INew -
- 33KV 15MVAXT  |New - _ : ‘ : SR
FZ SIS - 132KV Leadout = |Expansion Yornbe Line L . I . ‘
S : : fYembo-Mbagala - 132KV 240mm? Tcdt 10km | New
Kitunda 8/8 . 33KV 15MVAXT .- INew Yombe-Kitunda 33KV 100mm? 1cdt 3.0km - | New
Mbzgata S/S- 132kV 4EMVAXT - {Expansion Kurasini-Mbagala - 132KV 240mm? 1edt 18km - | New
[Kurasini S/8 132kV 45MVAX2  [Expansicn : - Hala-Kurasini 132KV 240mm?2 1cdt 10km  {MNew
liala S/S 132kV LeadoUt’ ~ [Expansion Kurasini Line I . S .
Kurasini 8/8 33KV T5MVAX Expansion : llala-Kurasini - Reconductor

RE: Replace and Expansion

- 133KV 150mm? 1edt 7.1km
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Remark

Name of Transmission Line

Year Name of /S Specification Type Specification Type Remark
2005 [Mburahati S/S 33kV 15MVAX1 New - _ . Ubtingo-Mburahati 33kV 100mm? tedt dkm New

Ubungo 8/ 33kV Leadout Expansion Mburanati Line . o T ' , L

Msasani 8/S 33KV 15MVAX1  |Expansion : New Oysterbay-Msasani "~ |33kv 150mm? 2cdt Sken New tect
2006 | Kinondoni SIS 33KV 15MVAX1 New . s . lmkocheni—lﬂ(inondoni _ 33kV 100mm2 tedt 8km New

Mikocheni 8/S 33KV Leadout Expansion Kinondoni Line "~ f|.. - T ' ' L ,

Kawe S/ A3kV 15MVAXT . [New - ©o L ilMpézi-Kawe A3KV 100mm? todt Okm . [New

Mbezi SIS - 133kV Leadout Expansion Kawe Line . ' . : '

City Center &/S 33KV 30MVAX] R/E : 1x15-->1x30C

Kurasini 8/8 J3kV 15MVAX1 Replace. : o - e ) .

llala &/8 122kV 45MVAX1  |Expansion . - Ubungo-flala 1324V 240mm? 1cdt 7.5km Reinforce

33KV 15MVAXT Expansion llala-City Center #2 . . 23Ky 100mm? 4edt 2 8k |Reconducter teet,

2607 | Bahari Beach /9 33kV 15MVAXT Expansion iy .

Tegeta SIS - 33kV Leadout Expansion - Bahari Beach Linell < . ... - \ - e S

Kunduch! 8/ 33KV 15MVAXT New . . o Tegeta-Kunduchi “lazky 100mm? dedt 3.2km - {New o

Tegeta S/S . 33KV Leadout - - -{Expansion  [Kunduchiline ¢~ .. - . - - L o

Kigogo /S 33kV 15MVAX1 New - .. ) P llala-Kigogo - 33kV 100mm?Z 1cdt 12km . iNew

llata 8/S 33KV Leadout Expansion .  [Kigogo Line S N T _

: ' Tegeta-Mbezi 33KV 100mm? icdt 8.4km - |Reinforce -

2008 Chang'ombe S/8 33kV 15MVAXT | |Expansion Kurasini-Chang'ombe 133KV 120mm® 1edt 3k Reinforce
2009|Mbezi S/S 33KV 15MVAxT Expansion -

Tegeta S/S 33kV Leadout.  {Expansion  -|Mbeziline -

Msasani §/S 33KV 15MVAXT - iExpansion . T
2010} Kariakoe S/S . 33kV 15MVAX1 Expansion . o llala-Kariakoo 133 100mm* 1cdt 1.3xm . |Reinforce

liata S/S 33KV Leadout - “|Expansion . . |Kariakoo Line I R T

33KV 15MVAXT . o o

iiala S/8

Expansion-




.A Table 6.6 Transmission Line/Substation Expainsidn Plan (Case-B) in Afusha, thmanj aro are'a'up until 2010

-LLT-

Year- Name of &/5 Specification Type "Remark Name of Transmission Line - Specification ‘Type Remark
2002|Njire SIS - Switchgear. Replace o
1. o 132KV 45MVAX1 - |Expansion R : R .
- |Mt. Meru 8/5 33kV 10MVAX3  |Expansion - [INjiro-Mt: Meru 33KV 100mm? 7.3km Reinforce
Kiyurgi 8/5 . Switchgear etc -~ |Replace . ' : . - S S
| : e 132/33kV 45MVAX] Expansion LT _ S S
* |Boma Mbuzi S/S . |Switchgear etc . |Replace . Kiyungi-Boma Mbuzi .~ {33kv 100mm? 7Tkm Reinforce
. - 133kV 10MVAxT - |Expansion R A N o SR
Trade Schoo! §/S . [33xV 10MVAX1 - |R/E e Kiyungi-Trade School * 33KV 100mm2 10km - Reinforce -
{YMCA S/S - 33kV 10MVAX1 ~ INew. - |Ongoing . ST e _
Marangu Sw/S .~ 133kV New : " lIKivungi-Marangu 33kV 100mm?2 43km New
2003(Unga LTD /S 33kV 1OMVAX3 - |R/E 2x5—>3x10 Njiro-Unga LTD 33kV 100mm?2 5.8km . Reinforce
’ Kiltex S/S- |33V 10MVAXT . | |R/E ' 1x5-->1x10 - . ’ : C : ‘
Machame 8/S . [33kV SMVAX1 R/IE - {1x2.5->1x56
Same 8/S " |Switchgearetc - {Replace - : : _ :
2004|Usa River S/S 33kV 10MVAXT  |New. Njiro-Usa River 33KV 100mm> 24.3km New .
S o Tengeru-Usa River 23KV 100mm? 12.5km New
Monduli 5/ | 133kV 10MVAXT  [New - Njiro-Mornguti -+ C 53Ky 100mm? 38.6km New:
2005|Sakina 5/8 33kY 1TOMVAX] New Njiro-Sakinag - . 133KV 100mm2 13.2km New
' ' Mi.Meru-Sakina. " 133KV 100mm? 8.1km New
B _ - |[Njiro-Kiyung 132KV 240mm? 70km Reinforce (1/2)
KCMC 8/8 33KV 1OMVAXT New L - Trade School-KCMC " 133kV 100mmE 3.7km New
Trade School /S {33kV Leadout. Expansion KCMC Line -~ R 1 :
2005 (Njiro B 8/8 . 33kV 1OMVAx1..  [New _ Njire-Njiro B 33kV 100mm? 3km New
Niiro 8/8 - 220kV 60MVAX1  |Expansion: . v . e :
) 132KV 45MVAXT - |Expansion _ Njiro-Kiyungi’ 132KV 240mm?2 70km Reinforce vy
KCMC S/8 33kV Leadout . Expansion Gomberi Line e : ' - a :
Kiyungi 8/ 132V Leadout  |Expansion "INjiro Lire S . _
2007 Gomberi 3/3 33KV SMVAXT New KCMC-Gomberi 33kY 100mm?2 4.8km New
20083 Themi $/8 33KV 10MVAXT  |Expansion
~ JBoma Ngombe $/8 E33kV SMVAXT' New
2009 - :
2010

R/E: Replace and Expansion
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